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CONTINUOUS MIXER OR STIR FRY COOKER 

l£Sh ^e„, invention te,a,es genera.* to food — 
and vegetables. 

BM!SS ^t i „ g of meats and vegetables without .he use of oi. has bee„ m e 

ll Le, minimizes the amount of fa, in the diet. By quick* frying ve g etah. rod^ - 
^ , a-iVF to 600T0 the enzymes are killed which 

a very high temperature heated surface (e.g., 425 Ft. MO r) ™* 

increase, shelf life, while the vegetable product maintains a cnsp, fresh texture. This ry 
very popular in the Western World. 

processes A certain volume of food product is loaded into a frying vessel and sorted for a 
batch is loaded. The prob.ems associated with this batch method of s«r frytng are 

fo "° WS: , Very little food product can be fried at one time. If the layer of product 

on the heated surface is more than 2 or 3 inches deep, the portion of the 

heated on the bottom .ayer gives off steam as me moisture in the product ft.es. This s«am 

than 2-3 inches the portion of the product in the upper layers is steamed and not frt and 
rherefore becomes limp and soggy. For this reason me food product must be sprea » n a 
reiatively thin layer over a very large area to fry properly. This dramatteally complicates 
the mechanical stirring of the product. ;.„:,,,„ 
2 When batch cooking, approximately 50% of the processtng tttne .setter 
spen , loading or unloading te product from the frying vessel. Given te small batch sues 
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req uired for proper stir frying as described above, the production rate possible in a 
traditional industrial fryer is very small resulting in very poor econom.es. 

3 During the time when there is no food product ,n the batch frier (i.e., 
„ the unloading and loading steps) the heated surfaces tend to over fry or b^ fte 
snail anroun, of produc, rhat always remains after unloading. Thts smaU atnoun, 
product taints the next batch with off flavors. 

These batch frying probiems are.drama.ically reduced if the food products 
continuously fed into a fryer and is continuously discharged. Continuous fryers have been 
developed that arc designed similar ,o a screw conveyor with mixing bars or scrapes 
attached to the conveyor flights. However, .he problem with know, continuous fryers is 
that in order to obtain an adequate frying rime (e.g., .0, 5 minutes) the cooker must ei her 
he very long, or the screw must move very slowly, or both. If the screw moves very slowly, 
fte produc, is no, mixed adequately and does no, fry evenly. If the machine is very long 

g 26-28 fee,), the machine is very expensive and very difficult to design to avoid 
lading due to the high temperatures (if me machine warps Ae screws will rub the s.des of 

the trough). _■„„ 
Even if the problems listed above are solved, the screw rotating m one direction 
conveys the produc, off the center line of the machine, piling i, up on one side so that the 
hea, exchange surface is no, evenly covered. The result is that continuous screw fryers are 

0 not efficient. 

The continuous mixing of food products (without flying) is also becoming 
increasingly important as processors look for ways to increase productivity and decrease 
manual labor involvement. Combining the conveying of food products with the mixing of 
ftcse products is difficult for the same reasons as sated above, since fte speed of conveying 
is usually quite slow andtherefore fte rotation of the conveyor auger is too slow ,o properly 



mix the products. 

Disclosure Invention 

The continuous mixer or stir fry cooker apparatus of this invention provides a stngle 
30 agitator mechanism made by attaching conveying/agitating structures such as paddles or 

soHd, continuous spiral flights to a shaft which is driven from one end about ifs longttudina 
axis The agitator is mounted in a .rough with bearings holding fte shaft a, each end ,n such 
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a manner as to allow .he agitator to rotate freely in eithet direetion. The shaft is driven by a 
drive m o,o. Mounted ondtepadd.es ot spita, fti g h,s ate Hftin g bats (in the case 
rreont.ouousntixeOotsctapetsCinftteca.eofaeonrinuonsftye.whichsetapefttes.des 

of the ttoogh as well as mix or toss the food product as .he agitator rotates. 

The invention uses an au.oma.ic reversing syslem to cycle the agitator of the 
continuous mixer or cooker back and forth by reversing the shaft on a preprogrammed 
basis The control system of the agitator is preferably programmable to allow setting the 
toe the agitator rotates in one direction (e.g., conveying the food product from tire m.e, of 
,he machine toward the outlet) and then reversing the agitator for a timed period of ro.at.on 
in lhe opposite direction. By rotating .he agitator for a period of time in .he direction that 
conveys .he product from .he inlet toward the outlet, and then rotating it in the opposne 
direction for a shorter period of time, .he produc. is gradually, continuously conveyed 
toward the outlet. 

By repeating the forward, reverse cycle over and over with a fast RPM the product 
is vigorously stirred or tossed back and forth, assuring thorough mixing (in the case of a 
continuous mixer) and frequent contact of the product pieces with the heat exchange 
surface to maximize the frying of the product (in the case of a continuous fryer), at the 
same time the product is conveyed slowly toward the discharge end of the machine. 

ftrj^TWiM p*."" of t he Drawings 

Fig. 1 is a side elevation cross-sectional view of a continuous mixer or stir fry 

cooker of this invention; 

Fig. 2 is a side elevation view of a screw type agitator; 
Fig. 3 is a side elevation view of a paddle type agitator; and 
Fig. 4 is a side elevation view of a ribbon type agitator. 

p P ct MnrfP for CarrvHg Invention 

Fig. 1 is a side elevation cross-sectional view of the inventive apparatus. Mixer or 
cooker 10 includes a conveying/agitating structure or mechanism 12 such as an agitator 
screw 14 on longitudinal shaft 16. Agitating mechanism 12 is mounted in an arcuate 
trough 18 of elongated tub 19 with bearings 20 holding the shaft at each end. In the case 
of a cooker apparatus, the walls 21 of the trough 18 are heated. Reversible drive motor 22 
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rotal e S the shaft . 6, and thus tine agitating mechanism H, in both direction. Food product 

H • the inle, end 24 of the continuous mixer/cooker, and removed from the 
i:Cen":we« k no W nin.ea rt . A — * — 

forward and reverse rotation of the system, again as is well known m the art. ^ 

Fig 2 is a side elevation view of a screw type agitator in the form of a sohd fl.gh 

L 32 1 scraper 32a and spring 32ft, whi.e F,g. 4 Urates a ribbon type 

3 a ». ^ ^ 3 4 b . of *~ — 

may be suitable for a particular application. 

The timing of the forward and reverse movement of the agitator determmes tine 
.eng* of time it takes for tine food product to move through the mixer or cooker, and 
th e efore determines the mixing or fry.ng time. The RPM required ,o vigorous* m,x or 
toss th e product depends on me dtameter or size of the mixer/cookmg system. Once the 
RPM is selected, the forward and reverse time can be se, ,o result in the desrred to.. 
^Xing/frying time. The forward and reverse time settings are preferably very 
accurate-witinin 1/10 of a second-and me difference between the forward and reverse 
time is preferably less than 2.0 seconds. 

Some products must res, on the heated surface of a cooker for a time penod m order 
,o carmeli* or brown properly. This is accomplished by pausing tire agitator for a preset 
toe after each forward rotation of .he agitator, and/or after each reverse rotafon. 

The determination of the total mixing or frying time for a food product can be very 
difficult to determine with the forward rotation time, the reverse rotation time and .he pause 
time all as variables. An alternate embodimen. of tine invention provides a programmabk 
logic circui. (PLC ) and software program tina, determines tine total frying time after each of 
lh ese variables is programmed into tine PLC. The se, up procedure for titis system ,s to 
select tine desired RPM of tine agitator .0 resul. in proper mixing and tossing of .he product, 
nnen se, tine pause time to properly brown tine produc, (if necessary). The reverse nme ,s 
then se, ,o provide a sufficient rotation of tine agitator .0 ,oss tine produc, and scrape the 
hea, exchange surface in each cycle. Once tinese three variables are se,, tine final setting - 
time of forward rotation of tine aguater. With tine PLC software <ha, ca.cula.es tine tela! 
frying time of tine produc, with one complete pass through tine cooker 1, is quite easy to 
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a dius. the forward rotation of the agitator urt.il the PLC read out shows the desired total 

this inventive continuous mixing/frying system. 

The design of the scraper system ean be eritica. to proper continuous s„r frymg. 
The preferred embodiment of the invention uti.izes a ,eaf ac.ua.ed 
ma in ains a norma, pressure of the p,as.ic scraper biade on the heated surface wht.e a, *e 

L*-*-*^— ^-^" , '- ,, r* ,, 7 d il 

This design a.so allows the plas.ic scraper blade to twis. about .he sprmg mounttng pom. 
that when ,he Hade makes contact w„h stubborn burn-on the ,eaf sprtng win .wts. caustng 
the scraper Hade ,o dig in.o the burn-on. The more stubborn .he burn-on the more effec.tve 
the semper. This scraper sys.em scrapes equally well in either direc.ion of ro.at.on of the 
agitator. 

The heated surface of the frying system can eidter be heated with h,gh pressure 
steam, heated themtal oil or a natural gas flame. High pressure steam is margtnally at a 
high enough temperature to s,ir fry products since steam cannot provide temperature above 
400°F Thermal oil on the other hand can be heated .0 600»F. Natural gas flame is more 
difficult to control .he tempera.ure of Ute heated surface, bu. is still a viable alternative 
heating source. 

While this invention has been described in accordance with preferred embedments 
thereof it is obvious .ha. meditations and changes may be made by those skilled in the art 
,„ which i, pertains without departing from the spirit and scope of .he inven.ion, as defined 
by the claims appended hereto. 
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Claims 

, A continuous mixer for food products comprising. . , , . , ^ 

m ungated tub including an arcuate trough, said rub havtng an tn.e, end and an 

dli ve means for rotating said agitating structure about satd axts, and 
Lo. means for operating said drive means to alternately rotate sard agttating 
^cJLd^d^onand^dreveraed^on.wi.H.benmeof^ontnsatd 

first direction greater man the rime of rotation in said reverse directton. 

2 . The continuous mixer of Cairn , rvheretn said agitating structure compnses a 

"'"'fZntinuous mtxerofclaim , wherein said acting structure comprises a 
"^continuous mixer of Carm , wberem satd agitating strucrure compnses a 

6. The continuous mixer of Cairn 5 wherein said agitating structure includes a. leas, 

one scraper to scrape the trough. • j _ 

7 The continuous mixer of claim 6 wherein said a, least one scraper mcludes a 

leaf spring actuated so as to enhance the scraping action. 

8 The continuous mixer of claim 1 wherein the agitating structure ts adapted to 
stop and stay motionless for a period of time after each cycle of rotation in each ^^^^ 

, The continuous mixer of Cairn 1 wherein senings of forward, reverse « 
are entered into a PLC for calculation of the total mixing cycle time based on the RPM of 
the agitator and the forward, reverse and pause time settings. 
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